ponents modulated by tactile (endogenous) attention, namely the 116 P45, N80, P100, N140 and late sustained negativity (Nd) (see e.g.
117 Schubert et al., 2008) . In addition, a bilateral cue was employed to 118 further explore the underlying neural mechanisms of any atten-119 tion effects found, behaviourally and in the ERPs. These bilateral 120 cues were aimed to be neutral in the sense that attention was not 121 biased to either side. Behaviourally, if validly cued targets were 122 inhibited (IOR) these trials should also be slower compared to the 123 neutral trials, thus reflecting an attentional orienting cost. Further, 124 if response times (RTs) on invalid trials were faster than on neutral 125 and valid trials then conceptually we assumed that the performance 126 on invalid trials would be due to attentional benefits (Forster and 127 Eimer, 2005; Mayer et al., 2004) . We hypothesized that in the detec- to neutral trials would follow the same pattern as in behaviour.
136
That is, ERP amplitude differences on valid and neutral trials would and Mangun, 2000) , auditory (e.g. Green and McDonald, 2006) 152 and tactile cue (Forster et al., 2009 ) studies and has been sug-153 gested to reflect a supramodal attention mechanism in the frontal 154 areas Seiss et al., 
Stimuli and apparatus

178
Stimuli and apparatus were identical in the detection and discrimination task. The detection task employed the same stimuli and procedure except participants' 218 responded by saying 'pa' into the microphone except for catch trials which required 219 no response. The experimenter was not required to press a response key in the 220 detection task. In order to create approximately similar inter-trial-intervals in both 221 tasks, a longer random interval of 2000-3000 ms was set for the detection task. In 
Recording and analysis
226
Behavioural data were subjected to a repeated measures ANOVA with Task
227
(detection, discrimination), and Cue (valid, neutral, invalid) as factors. Any effect 228 of cue was followed up with post hoc tests. Trials with response times less than 229 100 ms and greater than 1000 ms were excluded from analysis, resulting in removal 230 of less than 1% of all trials in both detection and discrimination tasks. In addition, 231 in the discrimination task incorrect localizations (e.g. 'up' response when the target 232 appeared to the thumb) were also excluded (3% of all trials).
233
Electroencephalography (EEG) was recorded using 32 Ag-AgCl electrodes 234 arranged according to the 10-20 system and referenced to the right earlobe. Hor-235 izontal electro-oculogram (HEOG) was recorded from the outer canthi of the eyes.
236
Electrode impedance was kept below 5 k, earlobe and ground electrodes below 237 2 k, and amplifier bandpass was 0.01-100 Hz and digitization rate was 500 Hz.
238
After recording the EEG was digitally re-referenced to the average of the left and 
253
The discrimination task ERP analysis was based on an average of 109 (SD 24.5) Hemisphere were further broken down into separate analysis for each hemisphere.
287
Electrode selection for post target analysis was based on electrodes close to and 288 around somatosensory cortex where previous tactile attention modulations have 289 been reported (e.g. Eimer and Forster, 2003) . Any effects of Cue were further inves-290 tigated using post hoc tests to assess attentional effects (valid vs. invalid) as well as 291 costs (valid vs. neutral) and benefits (invalid vs. neutral) of attentional orienting.
292
Wherever the ANOVA assumption of Sphericity was violated house-Geisser adjusted probability levels were reported. showing topographical maps of the ADAN). is a continuation of the ADAN at this stage (see Table 2 ). 
Effects of exogenous attention on post-target
357
The difference between the two tasks lies within the laterality of is also demonstrated in Fig. 7 effects was mainly due to attentional orienting benefits (Fig. 6 ).
433
Thus, the attention effect in the discrimination task was present 434 over the ipsilateral hemisphere, in contrast to a contralateral P100 significant correlation was found (r = .06). The right hemisphere shows attention effect contralateral to the target side and the left hemisphere shows ipsilateral attention effects. The most prominent difference in attention effects between the two tasks is for the time range of the P100 component where the attention effect is contralateral to the target side in the detection task and ipsilateral and reversed in polarity in the discrimination task. This difference was also supported statistically by a Task × Cue × Hemisphere interaction for the P100. 
Discussion
Behavioural performance
495
In line with previous studies on exogenous tactile attention we 496 found IOR in the detection task (Cohen et al., 2005; Lloyd et al., 497 1999; Poliakoff et al., 2002; Röder et al., 2000 Röder et al., , 2002 ; that is,
498
responses to targets were significantly slower when task irrelevant 499 cues were presented to the hand of the subsequent target location 500 (valid trials) compared to when they were presented to the other 501 hand (invalid trials). In addition, the present study included a neu-502 tral cue that was presented to both hands simultaneously. In the be supported by our data that showed RTs on neutral trials were 531 significantly faster than valid trials and also faster, albeit not sig-532 nificant, than invalid trials (see Fig. 2 ). Thus, both valid and invalid 533 trials were to some degree inhibited in the discrimination task com-534 pared to the neutral trials, and/or, neutral trials were facilitated to 535 some degree in the discrimination task. to the cued direction over posterior electrode sites (LDAP) has been 1 Although there was no overall difference between valid and invalid trials in the discrimination task the hypothesis that competing facilitation and inhibition mechanisms were active in this task was partly supported by analysis of attention effects for individual participants. This showed four participants had significant IOR effect while four participants had a significant facilitation effect (valid RTs significantly faster compared to invalid trials). However, as ten participants did not show a significant effect either way these individual differences were not analysed further.
the anterior attention system is also engaged in exogenous tac-563 tile attention. The ADAN in the present study was observed from 564 400 ms and still present at target onset, 800 ms after cue onset. This
565
is longer than what is typically reported in studies using visual cues 566 where the ADAN diminishes around 500-600 ms after cue onset 567 Hopfinger and Mangun, 2000; Kennett et al., 568 2007; van der Lubbe et al., 2006; Talsma et al., 2005) . Following 569 the ADAN, an LDAP has been shown in the cue-target interval of 570 endogenous visual attention studies (e.g. van Velzen et al., 2006) .
571
In the present study, the LDAP was absent which is in line with the 
613
Continuing on from the N80, a P100 attention effect was 614 observed contralateral to target presentation in the detection task.
615
In the discrimination task this contralateral difference was absent.
616
In the time window analysed there was however a difference 617 between valid and invalid trials over ipsilateral hemisphere in the 618 discrimination task. Importantly, the P100 modulation was the only 619 attention effect which was different in the two tasks. In a more 620 descriptive account of the P100 (see Fig. 5 ) it appears as though 621 the N80 effect in the detection task continues with enhanced neg-622 ativity for invalid trials in the time window of the P100, whilst in 623 the discrimination task (see Fig. 6 
630
In the present study, we found IOR in the detection but not in 631 the discrimination task. Examination of topographical attentional 632 difference maps (Fig. 7 ) of the present study showed a relatively 
